
it in a formula consisting of certain symbols, the
meaning of which, however, is perfectly unintelligible
to him, because he is deficient in other attainments
essential for judging of its truth. Such a man is a

mere calculating machine. But as soon as he possesses
the capacity and the talent of proposing a question to
himself and testing the truth of his calculations by
experiment, he becomes qualified to investigate nature.
For whence should he derive his problems, if not from
nature or from life?

The capacity for asking questions which stimulate
the spirit of investigation is not a common attain¬
ment, even among so-called educated persons. It is a

trait which goes hand in hand with the ability to dis¬
cern unique opportunities and to utilize them in the
quest for knowledge. It was with this sort of singu¬
lar foresight that William Beaumont, "the pioneer
American physiologist," recognized the opportunity for
scientific discovery that presented itself when Alexis
St. Martin received the gunshot wound that trans¬
formed him into the subsequently famous man "with
a lid on his stomach," and thereby made him a suitable
subject for the study of the physiology of digestion.

We cannot refrain from quoting a striking instance
of that scientific inquisitiveness and uncommon capac¬
ity of formulating a problem which characterized the
late S. Weir Mitchell. It serves as an instance not

only of the mental alertness of this eminent physician,
but also of the acumen which furnishes an opportunity.
The incident relates to the days when Mitchell was

engaged in his classic researches on the poison of
snakes—the subject of subsequent fruitful studies.
In an address at the dedication of the Mitchell
Memorial Building of the Philadelphia Orthopedic
Hospital and Infirmary for Nervous Diseases, W. W.
Keen, who aided Mitchell in the early experiments,
relates the story as follows :

One hot July just after we had collected one or perhaps
two teaspoonfuls of the liquid snake-poison in a small cup,
Mitchell was called out of town for three or four days.
Usually we immediately spread out this liquid in a thin layer
so that it would dry quickly before decomposition set in,
but by an oversight on this occasion it was left in the cup in
bulk, and naturally in such weather underwent quick decom¬
position. On his return we went to the laboratory and on

opening the door were almost knocked down by the horrible
stench. Who of us here would not have sought the source

of the smell and in all haste have thrown it away? Not so

Mitchell. Instantly he turned to me and said, "I wonder
if decomposition has destroyed its poisonous character. Let's
try it." That was always his desire—to put everything to the
test of experiment. A single experiment showed that for a

pigeon it was as virulent as ever. How subtle and potent
was the poison that even decomposition left intact ! But not
to every form of life was it even then a poison, for disport¬
ing themselves in the cup were a host of nimble little animal-
culae having apparently the time of their lives.

This is the spirit of the true investigator. Oppor¬
tunity for service in science comes to most men in the
medical profession. Few, indeed, have the vision or

the inclination to grasp the favorable chance.

THE ALKALI RESERVE OF THE BLOOD
The neutrality regulation of the body or the main-

tenance of a certain equilibrium between acids and
bases is accomplished by the cooperation of a variety
of factors. In discussing the restitution of basic and
acid substances which are used up in the physico-
chemical equilibriums of neutrality, L. J. Henderson
has pointed out that this may be both exogenous and
endogenous.1 He notes that there is an exogenous res-

titution, which depends on the presence of large
amounts of unchangeable basic and acid substances in
the food. This process is ordinarily left to chance and
a mixed diet, but in case of need may be usefully con-

trolled. The investigation of Blatherwick2 on the diet
illustrates this possibility, while the value of soda when
administered in acidosis is a more familiar instance.
The endogenous restitution involves the necessary and,
in normal metabolism, unvarying production of car-

bonic acid, phosphoric acid, sulphuric acid and other
substances, and secondly the very variable manufacture
of ammonia instead of neutral material, during the
course of nitrogenous metabolism. The latter process
is not well understood. In such conditions as diabetic
acidosis a large increase in the production of ammonia
is perhaps the chief means of prolonging life; but on

the other hand there are also conditions of acidosis in
which the production of ammonia is actually dimin¬
ished below the normal amount.

The part played by the stored alkali of the organism
in these regulatory phenomena has attracted special
attention of late. It has been said that the constancy
of alkalinity is quite the earliest and most universal
physicochemical regulation of active protoplasm. Mod¬
ern investigations by Palitzsch show that the ocean
itself is likewise constant in its alkalinity. "In the
course of long experience with the problems of acid-
base metabolism a conviction has gradually been estab¬
lished in my mind," Henderson writes, "that such
reserves of alkali, in substantial amounts, must exist
and not infrequently suffer mobilization." The blood
itself, which is the immediate seat of important acid-
base regulatory reactions, maintains an efficient alkali
reserve. In the plasma it is constituted by bicarbonates
and alkali protein compounds, together with small
quantities of alkali phosphates. Under normal condi¬
tions these substances are present in very constant
quantities.
In a recent study of the alkali reserve, Marriott3

describes acidosis as a diminution of this reserve which
may be recognized by a variety of clinical symptoms
and by characteristic alterations in the composition of
the blood, urine and alveolar air. Under this definition

1. Henderson, L. J.: The Excretion of Acid in Health and Disease,
Harvey Lectures, 1914-1915, Series X, Philadelphia, J. B. Lippincott
Company, p. 132.

2. Blatherwick, N. R.: The Specific R\l=o^\leof Foods in Relation to
the Composition of the Urine, Arch. Int. Med., September, 1914, p. 409.

3. Marriott, W. McK.: A Method for the Determination of the
Alkali Reserve of the Blood Plasma, Arch. Int. Med., June, 1916, p. 840.
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acidosis implies a diminution of the alkali reserve of
the blood plasma, though not necessarily a change in its
hydrogen ion concentration. Marriott gives this lucid
picture of the regulatory reactions : the alkali reserve

maintains the plasma at a constant slightly alkaline
reaction, despite the fact that acid products of metabo¬
lism are continually being poured into the blood. Chief
among the acid products, so far as total quantity is
concerned, is carbonic acid. An almost infinitesimal
change in reaction in the direction of acidity occurs.

This slight change is sufficient to stimulate the respira¬
tory center. The resultant pulmonary ventilation
removes the excess of carbon dioxid, and the plasma
reaction returns to its original point. An excessive
production of carbon dioxid in the tissues results in a

greater change in the reaction of the plasma, with a

consequent increased stimulation of the respiratory
center and increased pulmonary ventilation. This
tends to accomplish the removal of the extra carbonic
acid. No depletion of the alkali reserve occurs. If, how¬
ever, a nonvolatile acid, such as sulphuric, phosphoric
or beta-oxybutyric, is poured into the plasma, a certain
amount of the alkali reserve is neutralized, and the
reaction of the plasma shifts toward acidity. Increased
pulmonary ventilation occurs, but this, of course, can¬

not effect removal of the nonvolatile acid. An extra
amount of carbonic acid can be removed, however, so

that less than the normal amount remains in the
plasma. This decrease in carbonic acid may compen¬
sate for increase in nonvolatile acids, and the reaction
may return to the normal point. The alkali reserve,
however, is depleted, as it is partially neutralized by
the nonvolatile acid. When the plasma with its
depleted alkali reserve again comes in contact with the
tissues the carbonic acid normally produced causes a

greater change in reaction than when the alkali reserve
was intact. As a result there is an overstimulation of
the respiratory center, the evidences of which are

byperpnea and a diminished alveolar carbon .dioxid
tension. If the increased pulmonary ventilation is
sufficient to maintain the carbonic acid content of the
plasma at a low enough level, no appreciable change in
reaction occurs. If, however, the alkali reserve is not
replenished and if acid continues to pour into the
plasma, a time may come when the increased pulmo¬
nary ventilation can no longer compensate by removal
of carbonic acid. In such an event, the reaction of the
circulating plasma becomes constantly less alkaline
until a point is reached which is incompatible with life.
This point is, approximately, neutrality.
It is thus evident that the estimation of the alkali

reserve in the plasma or its depletion may be of decid¬
edly greater interest than the measurement of the reac¬

tion, since it is only in severe acidosis that a change in
the latter occurs. For ascertaining the reserve alkalin¬
ity, Marriott has devised a new method.3 In a series of
cases including nephritis and diabetes in adults, recur-

rent and idiopathic acetonemia, and severe diarrheas in
children, all of which patients exhibited clinical or

laboratory evidences of acidosis, the reserve alkalinity
of the blood serum showed deviations from the normal.
The more severe the acidosis, judged by the clinical
symptoms, the lower were the figures obtained. Espe¬
cially striking was the parallelism between alveolar
carbon dioxid tension and the reserve alkalinity. The
latter always shows an increase after the administra¬
tion of alkalies, but does not necessarily reach its
normal value. The new method has a value that will
be appreciated by many therapeutists, in that it gives
information as to the probable amount of alkali needed
to replenish the reserve. A determination following
the administration of alkali shows whether or not the
amount has been sufficient. Above certain analytic
values that have been ascertained by experience, the
acidosis may be successfully combated by dietetic regu¬
lation or by the administration of alkali by mouth ;
when the alkali reserve falls lower, intravenous admin¬
istration of alkali is usually indicated. Thus every new

experimental method of value paves the way for
possible improvements in either medical diagnosis or

therapy or both.

ANTIMONY IN FOODS

Poisoning of mysterious origin is doubtless more
common than is generally appreciated. By this we do
not refer to the obviously profound effects of large
doses of highly deleterious compounds, but rather to
the more subtle intoxications of a mild grade which
often escape noticebecause of the unexpected ways
in which they may arise. Industrial poisonings are

occasionally of this character. Recently we called
attention to the possibilities for harm in the accidental
employment of daffodil bulbs as food.1 Some time
ago the warning of the Hygienic Laboratory of the
United States Public Health Service against the use,
for milk bottles, of rubber nipples containing antimony
was mentioned.2 Recently unexpected possibilities of
harm have been detected in some of the enameled
cooking utensils that are sold in American markets.3
When these dishes first began to supplant crockery\x=req-\

ware, considerable agitation arose in Europe regarding
the possibility of lead poisoning from food prepared
in dishes highly glazed, because this metal is employed
in the arts in which glazing is carried out. In the case
of sheet steel enameled ware, for which a glaze of
great brilliancy is not required, it has been possible
to use other substances to act as a flux. It is now
widely believed that lead is not used in the·manufac¬
ture of popular enameled dishes. Investigations by

1. Poisonous Properties of the Garden Daffodil, Current Comment,
The Journal A. M. A., July 22, 1916, p. 290.

2. Bull. 96, Hyg. Lab., U. S. P. H. S., 1914, p. 56. Rubber as a
Source of Hygienic Danger, Editorial, The Journal A. M. A., Nov. 28,1914, p. 1954.

3. Miller, Elizabeth W.: The Solution of Antimony from Enameled
Cooking Utensils, Jour. Home Econ., 1916, viii, 361.
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